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1. Introduction 
Data sharing has become an important topic in science and in information and library 
science as an increasing number of funders mandate that the products of research be 
made publicly available. Borgman (2012) notes that in addition to funder requirements, 
journals, national academies and other researchers also compel authors to share the data 
that underlies their publications. The reasons that data sharing may be beneficial are 
numerous. Shared data allows research results and conclusions to be confirmed by 
independent investigators, it ensures that the products of publicly funded research are 
available for analysis and use by others, and it assures that research results may be built 
upon for the advancement of science (Borgman, 2012, p. 1067; Kuipers & van der 
Hoeven, 2009, p.24; National Science Board [NSB], 1988, p. 1).  
 If the benefits of data sharing are to be fully realized, an infrastructure for the 
management of digital data must be created and maintained, and a culture of data sharing 
must be established in the scientific community (Committee on Data for Science and 
Technology - International Council for Scientific and Technical Information [CODATA-
ICSTI], 2013; PARSE.Insight Consortium, 2010). A functional data infrastructure 
requires trusted digital repositories to curate and preserve data, it requires that standards 
for open access and data exchange be established, and it requires that organizations 
develop clear policies and guidelines for data preservation and sharing (PARSE.Insight 
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Consortium, 2010). Another important component of this infrastructure is a system of 
data citation standards (CODATA-ICSTI, 2013; PARSE.Insight Consortium, 2010).  
 Formal data citation will allow a consumer to locate data (Economic Social 
Research Council [ESRC], 2012; Hoogerwerf et al., 2013; Kotarski, Reilly, Schrimpf, 
Smit, & Walshe, 2012), provide a way to track data use and impact (DataCite, n.d.; 
Mayernik, 2013), and confer proper attribution to both the researchers and the institutions 
or repositories that make the data available (Costello, 2009; Hoogerwerf et al., 2013; 
Mayernik, 2013; Whitlock, 2011). Data citation is complex and citation standards must 
address the challenges presented by data objects in a digital environment. Work to 
develop a standard set of metadata elements that will provide credit to the appropriate 
parties and that can be used to accurately identify and locate data is ongoing (Altman & 
King, 2007; Mooney & Newton, 2012; Starr & Gastl, 2011). The importance of linking 
publications to the underlying data in order to facilitate discovery has been also discussed 
extensively in the literature (Ball & Duke, 2012; CODATA-ICSTI, 2013; Gray, 2009; 
Hey & Trefethen, 2003; Kotarski et al., 2012; Reilly, Schallier, Schrimpf, Smit, & 
Wilkinson, 2011; Smit, 2011; Starr & Gastl, 2011). Formal data citations may provide a 
link between publications and data, however, empirical evidence that quantifies if and 
how authors cite the shared data that underlies their publications is lacking.  
 This master’s paper reports on the results of a study to determine if and how 
authors cite shared data. A content analysis of data sharing articles associated with data 
deposited in the Dryad Repository was completed to determine the extent to which 
authors make readers aware of the existence and the location of the primary research data 
that underlies their publications. In addition, the author guidelines of those journals with 
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one or more data sharing articles in the sample for analysis were analyzed to determine if 
authors that publish in those journals are provided with instruction on how to cite shared 
data.  
 In the following section, I will briefly discuss literature that considers mandates in 
data sharing, the benefits conferred by data citation, and some of the issues and 
challenges that are unique in data citation. A statement of purpose and formal research 
questions follow in section 3.  In section 4, I will provide a background on the Dryad 
repository, the data archive from which the study sample was drawn, and I will review 
the methods used for data collection. Research results are presented in section 5, followed 
by a discussion of the results in section 6, and study conclusions in section 7. Terms used 
throughout the paper are defined in section 8.  
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2. Literature Review 
2.1. Data Sharing 
In March of 1988 the National Science Board (NSB) formed a Committee on 
Openness of Scientific Communication to assess the National Science Foundation (NSF) 
policy on data sharing, and to determine if data and research results were commonly 
being withheld. The NSB subsequently published a report of their findings in which 
Committee members stated that, as a rule, data should be made available, and that any 
constraints on access to the data should require proof of necessity (NSB, 1988). The final 
report states that "open scientific communication" is important because it is: 
 "An indispensable tool for creating verifiable, shared bodies of scientific 
knowledge;  
 A determinant of the rate of scientific and technological progress, which is 
dependent upon information and data developed by others;  
 A necessary condition for efficient and proper use of public and private 
research funds; 
 A primary force in enhancing cultural, social and economic well-being; and  
 An ideal consistent with and supportive of the values of an open democratic 
society" (NSB, 1988, p. 1).  
In recent years, similar benefits and advantages of data sharing have been described in 
the literature. Publicly archiving data is beneficial as it affords other investigators the 
opportunity to verify or reproduce research results (Borgman, 2012), and the opportunity 
to use datasets in meta-analysis (Whitlock, 2011). The ease with which large amounts of 
data can be stored, shared and processed has resulted in new data-intensive scientific 
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methods (Gray, 2009; Hey & Trefethen, 2003). Data sharing data may also benefit a 
researcher directly. Results of a study by Piwowar, Day and Fridsma (2007) indicate that 
publicly archiving data significantly increases the chance that a study will be 
subsequently cited in the literature.  
Although data sharing is not a new topic, it is perhaps a topic of increasing 
importance. Data sharing is promoted by funders, policy makers, journals and researchers 
(Borgman, 2012), and data sharing requirements have become increasingly common.  
BioSharing, a web-based resource with information on data sharing and data exchange in 
the BioSciences, identifies funders and policymakers with data sharing policies. 13 of the 
18 policies that are listed by BioSharing have been implemented since 2006 
(http://www.biosharing.org/policies). Moreover, many funders with existing policies 
have added requirements that may facilitate effective data sharing. For instance, the NSF 
and the National Environmental Research Council (NERC) now require investigators to 
include a Data Management Plan (DMP) with all grant proposals (National 
Environmental Research Council [NERC], 2011; National Science Foundation [NSF], 
2011). The DMP outlines the types of data that will be collected, the standards that will 
be employed in their description, and a plan for archiving the data (NSF, 2011). 
Publishers and journals may also require that investigators share data that are associated 
with a publication, for instance, a joint data archiving policy (JDAP) has been adopted by 
many journals in the evolutionary sciences. Journals that have adopted JDAP require that 
the data underlying a manuscript be archived at the time of publication (Whitlock, 
McPeek, Rausher, Riesenberg, & Moore, 2010).   
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If the full benefits of data sharing are to be realized, the funders and journals that 
require data sharing must also ensure that these products of research can be found, 
accessed, and used. Data citation will allow readers to locate the shared data that is 
associated with a publication. Formal data citation will also provide appropriate 
attribution to those parties that make data available.  The following sections of this paper 
will examine data citation in more detail. Section 2.2 will further discuss the benefits of 
data citation, while Section 2.3 will consider some of the challenges that have been 
identified in data citation. Following these sections, I will discuss current efforts to 
standardize data citations and establish best practices in data citation. 
2.2. Benefits of Data Citation 
Data citation is essential if the benefits of data sharing will be realized.  Data citation 
is a means to provide proper attribution to the data creator, and to the repository or 
institution that manages the data throughout its lifecycle (Callaghan et al., 2012; 
Hoogerwerf et al., 2013; Mayernik, 2012; Whitlock, 2011). Data citations are also 
necessary if data will be considered a first class entity in the scholarly communication 
process. A data citation provides a means to assess the authority and provenance of the 
data (CODATA-ICSTI, 2013). A citation "shows who is responsible for the information 
cited and provides its authority, a key aspect of quality assessment" (Costello, 2009, p. 
422) and it allows the reader to "recognize and hold accountable the authors of data" 
(Parsons, Duerr, & Minster, 2010, p. 298). Edmunds (2012) claims that data should be 
afforded the same treatment as scholarly publications since data "are just as valuable to 
the ongoing academic discourse", and Bourne (2005) notes that to some users the data 
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underlying a publication may even be considered "more valuable" than the publication 
itself (p. 0180).  
It is an ethical imperative that data citations should be included in publications that 
reuse data produced by another (Duke & Porter, 2013). Yet, data citations should also be 
used in publications that report on the collection and analysis of original research data 
(Mooney & Newton, 2012; Sieber & Trumbo, 1995). When formal data citations are 
included in the reference section of a publication, these citations may be indexed (Seeber, 
2008), which can increase discoverability (Whitlock, 2011), and provide a method for 
tracking the impact of a dataset within the research community (DataCite, n.d.; ESRC, 
2012; Mayernik, 2012; Mooney & Newton, 2012; Sieber & Trumbo, 1995). 
Significantly, a data citation also makes the existence of a dataset known to 
consumers, and it can be used to direct a user to the location of the dataset.  The 
importance of bi-directional links between datasets in a repository and those publications 
that report on and provide context to the data has been extensively discussed (Ball & 
Duke, 2012; Kotarski et al., 2012; Reilly et al., 2011; Smit, 2011 A&H; Starr & Gastl, 
2011). Hoogerwerf et al. (2013) asserts that a data citation is a "formalised method for the 
user to locate and discover information about the data" (p. 246), and Bourne (2005) states 
that integrating journals and databases has the potential to change the way that science is 
done (p. 0179). The content of a publication will be richer when the underlying data are 
available, and the publication itself may provide context to the data that ensures it is 
interpreted and reused correctly (Reilly et al., 2011; Smit, 2011). Yet there are challenges 
presented by data citation in a digital environment.  
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2.3. Challenges in Data Citation 
Although the core set of elements used in data citation roughly mimics those required 
to cite a static object such as a book or a journal article, there are complexities in data 
citation that do not exist for textual publications. For instance, digital data objects may be 
difficult to define. Wynholds (2011) refers to datasets as "irregular, evolving and 
obsolescing, technocentric objects" (p. 216). A dataset may have dynamic, unfixed 
boundaries, and as datasets are updated or revised it may become difficult for an 
investigator to direct a reader back to the exact version of the dataset that was used (Ball 
& Duke, 2012; Green, 2009, p. 12; Kotarski et al., 2012; Mayernik, 2013; Starr & Gastl, 
2012). It may also be difficult for an investigator to cite data on a granular level when 
there is a need to refer the reader to a specific subset within a dataset (Ball & Duke, 2012; 
Kotarski et al., 2012; Starr & Gastl, 2012; Wynholds, 2011). Yet, Wynholds (2011) notes 
that "concreteness is an essential function of the citation. The identity should be formed 
around those objects with enough specificity (e.g., version or date of the records) such 
that a citation invokes one and only one, unambiguous, clearly defined dataset" (p. 219).  
There is also a lack of culture around data sharing and data citation, which is evident 
in the professional reward system and in the lack of clear policies, guidelines and 
standards for data citation. The professional reward system of promotion and tenure does 
not often take data work into consideration, and it still tends to recognize researchers for 
books and journal articles, and for the citations that these textual publications receive 
(Costello, 2009; Mayernik, 2013; Reilly et al., 2011). The NSF has recently updated the 
"Proposal and Award Policies and Procedures Guide" in a manner that recognizes the 
work that is required to create and make data available. Researchers may now list 
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significant "products" of research, such as data sets, software and patents, in the 
biographical sketch, rather than publications only (NSF, 2013). Change is beginning, yet 
a culture of data sharing and data citation must be fostered within the scientific 
communities that share data. Promoting standards and best practices in data citation may 
allow a system that acknowledges and rewards "data work" to develop (CODATA-
ICSTI, 2013, p. 8) 
The current lack of clear policies and guidelines is another challenge in data citation. 
Parsons et al. (2010) note that there is no "consistent, rigorous approach" to data citation 
(p. 297). Data users and authors may be unaware of the necessity of data citation, or if 
data citation is required, they may be unaware of how and where to cite data (Kotarski et 
al., 2012; Mayernik, 2013). Kotarski et al. (2012) recommend that publishers and data 
repositories provide authors and reviewers with instructions on how to cite data. Weber, 
Piwowar, and Vision (2010) analyzed journal "guidelines to authors" (n=307) and found 
that only 6% (n=17) provided authors with direction on how to cite data. Policies on data 
citation must also be made clear to journal editors and production departments (Edmunds, 
2012). Altman & King (2007) discuss the lack of instruction provided to copyeditors, and 
note that placement of data citations often vary; they are "sometimes listed in the 
bibliography, sometimes in the text, sometimes not at all, and rarely with enough 
information to guarantee future access to the identical data set" (para. 4) and Edmunds 
(2012) cites a case where data references were moved from the bibliography of an article, 
and placed in a "URLs section".  
The CODATA Data Citation Standards and Practices Task Group (2012) reports that 
there is a lack of best practices in data citation, and that many of the existing standards 
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"trend toward traditional print data citation methods and not 21
st
 Century scientific digital 
data" (p. 2). Data citation is complicated by a lack of clear, consistent policies, the 
potentially evolving nature of data, and a lack of culture around data citation, yet it is 
necessary that data citation be promoted now, and that researchers and authors begin to 
cite data now. If datasets will be considered first-class entities and become a permanent 
part of the scientific record, citation standards must be developed and implemented 
(Green, 2009; Mayernik, 2013). 
2.4. Efforts to Establish Standards in Data Citation 
There are ongoing efforts to address the challenges presented by data citation, and to 
standardize the way that data citations are formed and the functions they perform. The 
development of community standards for data description and exchange will facilitate 
data use and reuse (CODATA-ICSTI, 2013; Lynch, 2008), yet a flexible format is 
necessary in order to serve the many disciplines that may find use for the data. The 
Committee on Data for Science and Technology and the International Council for 
Scientific and Technical Information (CODATA-ICSTI) Task Group on Data Citation 
Standards and Practices (2013) published an extensive report on the current state of 
practice in data citation and attribution. The report outlines ten "first principles" for data 
citation. These principles identify some of the important functions that a data citation 
should perform, for instance, it states that a data citation should facilitate discovery and 
access to the data and its associated metadata, establish provenance of the data, assist in 
identifying the subset of data used at a granular level, and that it should provide 
appropriate attribution to those responsible for the creation and maintenance of the data. 
(CODATA-ICSTI, 2013, p. 6).  
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The call for standards in data citation is not new. Dodd (1979) outlined guidelines for a 
uniform reference to machine readable data format and in 1995 Sieber and Trumbo (1995) 
proposed a core set of elements for data citations and suggested that journals should adopt a 
policy whereby data citations would be required. Many researchers and organizations have 
since discussed what metadata elements are necessary to ensure that a data citation perform 
its intended function (Altman & King, 2007; Ball & Duke, 2012; ESRC, 2012; Green, 2009; 
Mooney & Newton, 2012; Parsons et al., 2010; Starr & Gastl, 2011), and the CODATA Task 
Group on Digital Data Citation (2012) has created a chart titled "Core Elements Across 
Citation Guides" which summarizes the metadata elements for data citation that are 
recommended by 19 different entities (researchers, repositories, and institutions) (p. 2). The 
majority of the proposed metadata standards for data citation recommend that citations 
include a unique, persistent identifier, such as a digital object identifier (DOI), a persistent 
uniform resource locator (PURL), a handle, or an archival resource key (ARK). A unique, 
persistent identifier allows an entity to be identified in a digital environment without having 
to refer to it by physical location (URL), which may change over time (Paskin, 2010).   
There is also ongoing deliberation about where in a publication data citations should 
be located. It has been argued that if datasets are to be considered first-class entities, 
references to datasets should be placed with other citations in the bibliography (Ball & 
Duke, 2012; Costello, Michener, Gahegan, Zhang, & Bourne, 2013; Edmunds, 2012; 
Kotarski et al., 2012; Mooney, 2011; Seeber, 2008), however, there is still some question 
as to whether data citations for shared data should be cited in the same manner as 
citations to other works, and data that has been used in secondary analysis. Ball & Duke 
(2012) note that there is "a special relationship between a dataset and the paper describing 
its collection (as opposed to subsequent papers that cite it)" and state that it may make more 
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sense to cite this data in "a dedicated data section or acknowledgements" rather than in the 
references (p. 7). And Piwowar (2011, May 5) raises the following points for 
consideration: referencing shared data in the bibliography is different than the way that 
shared data has thus far been referenced (such as data that is shared in GenBank); journals 
may have a cap on the number of citations that an author may include; and citing all data in 
the bibliography may make it more difficult to discern between data that has been shared and 
data that has been reused.  
A system of data citation best practices and standards, and indexing services similar 
to those available in the print world is a necessary component of an e-science 
infrastructure that will allow the benefits of data sharing to be realized (CODATA-ICSTI, 
2013; Costello, 2009). Work to develop these standards and best practices is ongoing, and 
data citation practices are evolving. The purpose of this master's paper is to assess the 
current state of practice in data citation. The following section, “Statement of Purpose and 
Research Questions,” will formally state the purpose of this study and the research questions 
that guide it.  
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3. Statement of Purpose and Research Questions 
The purpose of this study is to determine how authors cite shared data in their 
publications. A secondary purpose of this study is to assess the ‘author guidelines’ of 
journals that have published these data sharing articles to determine if authors are 
provided with instruction on how to cite shared data. Research questions that guide this 
study follow:  
 
RQ1: To what extent do the authors of data sharing articles associated with data in the 
Dryad repository cite their shared data within the publication? 
 
RQ2: If a data sharing article does include a data citation, what metadata elements are 
used in the citation, and where in the publication is the citation placed? 
 
RQ3: To what extent do the ‘author guidelines' provided by journals include instruction 
on how and where to cite shared data? 
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4. Methods 
 A content analysis was the method selected to examine the above research 
questions. The study sample was taken from the Dryad repository.  The following 
sections provide an overview of the Dryad repository and document the steps taken for 
each analysis.  
4.1. Dryad Repository 
The Dryad repository is a curated data repository for scientific data in the 
evolutionary and ecological sciences. Dryad was selected for this study because it is a 
model repository, an initiative taken by scientific societies and journals to provide a place 
for authors to publish data (Dryad, 2013d).  Many of the journals associated with Dryad 
have adopted the Joint Data Archiving Policy (JDAP), which requires that authors make 
the data that supports a manuscript publicly available (Dryad, 2013b). All data deposited 
in Dryad are associated with a published manuscript. Each data package in Dryad is 
assigned a DOI, which can be used as an actionable identifier to link between the data 
package and the data sharing article (Dryad, 2013a). In addition, the Dryad website offers 
guidance on how to reference shared data within a publication, and provides authors with 
specific examples of how to structure these data citations (Dryad, 2013a). 
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4.2. Content Analysis of Data Sharing Articles 
A content analysis of data sharing articles was completed to determine the extent to 
which authors cite their shared data. All articles in this analysis are associated with a 
dataset that has been publicly shared and archived in the Dryad repository. If a data 
citation was included in the data sharing article, I noted 1) what metadata elements were 
present in the citation and 2) the placement of the citation within the publication. If 
multiple citations to the shared data were included, this information was noted and the 
location and elements of each citation were recorded. For the purpose of this study, the 
term data citation will refer to any reference that is made to the shared data. It is not 
necessary that the reference be in the form of a formally structured data citation.  The 
steps that were taken in this content analysis follow: 
1. Initial Sample:  
a. I obtained a list of all data packages from the Dryad repository on 
February 6, 2013 (n=2633).   
2. Sample Refinement: 
a. The initial sample set was limited to include only data packages 
associated with integrated journals, or with journals and publishers that 
were listed at the Dryad website as members of Dryad repository 
(n=2355). For a list of integrated and member journals, please see 
Appendix A.  
b. This set was further limited by date to include only data packages 
deposited after May 31, 2011, and before February 6, 2013 (n=1731). 
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A list of each journal and the number of data packages in Dryad that 
were associated with it is available in Appendix A.  
c. A sample of 20% was randomly selected for inclusion in the final 
study (n=346). A list of each journal and the number of data packages 
selected for the final study is also available in Appendix A.  
3. Sample Analysis: 
a. For each data package included in the sample (n=346), I obtained the 
online version of the data sharing article associated with that data 
package. Articles were analyzed to determine if a citation that 
referenced the shared data in Dryad was included in the publication.  
b. If one or more citations to the shared data were included, the 
descriptive elements that made up each citation were noted. 
Specifically, I examined each citation for the following metadata 
elements, which were included in the sample citation provided at the 
Dryad website: author (i.e. data creator), title, date, publisher (i.e. 
Dyrad Repository), and persistent identifier (i.e. DOI). I also made 
note of whether the DOI was used as an actionable identifier (i.e. 
hyperlinked to the shared data in Dryad), and whether the DOI was 
depicted as a URL (i.e. in http://dx.doi form).  
c. The placement of each citation within the publication was also noted. 
The placement codes assigned to each citation are defined in Appendix 
B. If no citation was included, this information was noted. If more than 
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one citation was included, placement information for each citation was 
recorded. 
Data citation information was only recorded for citations that referenced shared data 
in Dryad repository. I did not record information about data citations that referenced data 
deposited in other repositories, such as GenBank, Protein Data Bank, TreeBASE, etc., 
nor did I record information on data citation that were associated with secondary analysis 
or reuse of previously archived datasets. 
4.3. Content Analysis of ‘Author Guidelines’ 
Following the content analysis of data sharing articles, 'author guidelines'  provided 
by journals were analyzed to determine if authors are provided with instruction on how to 
cite shared data within their publications. The steps that were taken in this content 
analysis follow: 
 
1. Sample:   
a. For each journal with one or more data sharing articles in the sample for 
analysis (n=37), the 'author guidelines' provided by the journal were 
analyzed. For a list of journals included in the study, please see Appendix 
C.  
2. Sample Analysis:  
a. Only the 'author guidelines' provided by each journal were analyzed unless 
the guidelines specifically directed the reader to see another policy or set 
of guidelines for information on data sharing or data citation. In these 
instances, that policy was also analyzed for data citation information. 
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b. For each journal in the sample, the following information was recorded: Is 
a data sharing statement, data accessibility statement or other form of 
data citation for shared data required or recommended? Is an example of 
how to structure such a data citation or data sharing statement provided? 
Is there a recommendation or requirement on where to place the data 
citation, and if so, where should the data citation be placed? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 20 
5. Results 
5.1. Sample Characteristics 
The sample for analysis included 338 data sharing articles from 37 journals 
(represented by 14 publishers). All articles in the sample were associated with datasets 
that had been deposited in the Dryad repository between May 31, 2011 and February 6, 
2013. Eight data sharing articles from the original sample were not included in the set for 
analysis as they were either not yet published at the end of the data collection phase 
(n=2), or were associated with data that was deposited in the repository retrospective to 
the publication of the article (n=6).  
5.2. RQ1 Results 
To what extent do the authors of data sharing articles associated with data in the Dryad 
Repository cite their shared data within the publication? 
The majority of data sharing articles in the sample did cite  the underlying data in 
Dryad repository (n=261, 77.22%); however, 77 articles (22.78%) made no reference to 
the shared data (See Figure 1). These articles did not mention the Dryad repository name, 
the DOI that was assigned to the underlying dataset, or contain any other element that 
referenced the data. 4 of these articles did reference the underlying data in an editorial 
comment posted to the article after it was published, however, these four articles were not 
included in further analysis as the data citation was not part of the publication itself. The 
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77 data sharing articles that did not include a data citation were published in 11 journals, 
although the majority of them (n=56, 72.73%) were published in one journal. 
 
 
 
Figure 1: Were citations to shared data included in data sharing articles (n=338)? 22.78% 
of articles did not cite the shared data (n=77), and 77.22% did cite the data (n=261). 
 
5.3. RQ2 Results 
If a data sharing article does include a data citation, what metadata elements are used in 
the citation, and where in the publication is the citation placed? 
Metadata Elements: 
The repository name (Dryad) and the unique identifier (DOI) were the metadata 
elements that were most commonly used to cite the shared datasets (See Figure 2). Each 
of these elements were used in 254 articles (75.15%). Although each element was used in 
254 articles, the set of articles that contained each of these elements varied. 246 data 
sharing articles included both the DOI and the repository name at some place in the 
article; 6 of the articles that included the data package DOI did not also include the 
Yes,  
77.22% 
No,  
22.78% 
Were citations for shared data included in 
data sharing articles (n=338)? 
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repository name, and 6 of the articles that included the repository name did not also 
include the data package DOI.  
The least used metadata elements were dataset creator and date. These elements 
were used in only 12 (3.55%) of the articles. Importantly, 9 of the articles that included 
the creator actually included it multiple times, and these articles tended to use the creator 
name and date as an in-text pointer to a full data citation in the bibliography of the article. 
17 (5.03%) of the articles in the sample included the title of the dataset at least one time, 
and 65 of the articles included the DOI in URL form (i.e. http://dx.doi form). 
 
Figure 2: What metadata elements did authors include when citing their shared data? 
Each article (n=338) was analyzed to see if it contained the following metadata elements 
at least one time. (Multiple occurrences within one article are not noted here).  Author 
(n=12), Date (n=12), Title (n=17), URL (n=65), DOI (n=254), Repository Name (n=254). 
 
When multiple occurrences of an element within a data sharing article are 
counted, the DOI assigned to the shared data package was referenced a total of 322 times, 
and the Dryad Repository name was referenced a total of 329 times.  
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DOIs (n=322) were further assessed to determine if they were used as actionable 
identifiers to link back to the data package in Dryad Repository (See Figure 3). 80.75% 
(n=260) of the DOIs that were present in data sharing articles were used as actionable 
identifiers. Of those DOIs that were used as actionable identifiers, 91.15% (n=237) were 
functional, and hyperlinked to a data landing page in Dryad Repository. 8.85% (n=23) of 
the DOIs that were set up as actionable identifiers in the data sharing article were not 
functional due to broken (n=22) or incorrect (n=1) hyperlinks.  
 
Figure 3: Was the DOI used as an actionable Identifier? [Note: Percentages are based on 
the total number of DOIs found in the sample (n=322)]. 73.37% (n=237) of DOIs were 
functioning actionable identifiers; 7.12% (n=23) of DOIs were non-functioning 
actionable identifiers; 19.5% (n=63) of the DOIs that were included in data sharing 
articles were not used as actionable identifiers. 
 
 
Placement: 
Each time a reference was made to the shared data, the placement of that citation 
was noted (See Figure 4). 14.79% of the articles (n=50) referenced the underlying data 
multiple times. Percentages of total are calculated based on the number of articles in the 
sample (n=338). 
Yes, functional 
73.37% 
Yes, non-
functional 
7.12% 
No 
19.50% 
Was the DOI used as an actionable 
identifier? 
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Authors most commonly included a reference to the underlying data in a 
dedicated data availability section. 39.35% (n=133) articles from 12 journals included a 
data citation in a dedicated data availability section. The majority of these articles 
(n=122, 91.73%) were published in 4 journals, Molecular Ecology (n=84), Heredity 
(n=16), Molecular Ecology Resources (n=12) and Evolutionary Applications (n=10). All 
of the articles in the sample from the journals Molecular Ecology, Heredity, and 
Molecular Ecology Resources included a data citation in a dedicated data availability 
section.  
In-text citations to the shared data were the next most common type of data 
citation. 24.26% (n=81) of data sharing articles included an in-text reference to the 
underlying data. These 81 articles were published in 27 different journals. The locations 
of in-text citations varied, and references to the shared data were made in the method 
section (n=49), results (n=14), acknowledgments (n=7), footnotes (n=5), discussion 
(n=4), and elsewhere (n=10). 23 articles (6.8% of the sample) cited shared data in a 
supplemental materials or supporting information section, which was categorized 
separately from in-text and a dedicated data availability section. This section is somewhat 
set apart from the body of the text, and refers to materials and information that support 
the article, although the majority of the time this included more than shared data.   
44 articles (13.02%) cited the underlying data in the article header, before the 
body of the text, and below the article abstract and keywords. 96.3% of the articles 
published in The American Naturalist (n=26 out of 27) and 100% of the articles 
published in Paleobiology (n=5) included citations to shared data in the article header.  
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Importantly, only 28 articles (8.28%) included a data citation in the bibliography 
of the article. Of those articles that did cite the shared data in the bibliography, only 11 
articles (3.25% of sample) formatted the reference as a formal data citation.  17 (5.03% of 
sample) of the citations in the bibliography were written in the form of a data archiving 
statement, or an acknowledgement at the end of the bibliography section. 
 
 
 
Figure 4: Where did authors reference the underlying data? Multiple references were noted. 
Dedicated data section (n=133), In-text (n=81), Article Header (n=44), Bibliography (n=28), 
Supplemental Materials (n=23).  
 
5.4. RQ3 Results 
 
To what extent do the 'author guidelines' provided by journals include instruction on how 
and where to cite shared data? 
Many of the 'author guidelines' provided by journals included a recommendation 
or requirement that authors reference the shared data associated with the publication 
(n=31, 83.78%). Of the 31 journals that recommended or required that authors reference 
shared data, 24 (64.86% of the sample) provided authors with an example of how to 
Dedicated 
Section, 133 
In-text, 81 
Supplemental 
Materials, 23 
Bibliography, 
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Header,  
44 
Where in the article did authors 
reference the underlying data? 
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structure such a data citation, while 7 of the journal that recommended or required 
authors to reference shared data did not provide an example of how to structure a data 
citation  (See Figure 5).  
 
 
Fig 5: Reference to shared data recommended or required? (n=37). 6 journals did not 
(16.22%). 31 journals did recommend or require data citation (83.78%). Of these 31 
journals, 24 journals (64.86%) provide instruction on how to reference shared data, while 
7 (18.92%) do not provide instruction.  
 
Slightly over half (56.76%) of the 'author guidelines' in the sample provided 
direction on where in the publication an author should cite shared data (n=21). (See 
Figure 6), yet they directed authors to cite shared data in a variety of locations. Twelve 
different locations (or location combinations) were specified by the 21 journals that 
provided instruction on where to include citations to shared data (see Figure 7).  
 
 
No, 6, 16.22% 
Example 
provided, 24, 
64.86% 
No example, 7, 
18.92% 
Yes, 31, 83.78% 
Reference to shared data recommended or 
required? (n=37) 
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Fig 6: Did author guidelines (n=37) provide direction on where to cite shared data? 21 
(56.76%) of author guidelines did provide direction on where to cite shared data, and 16 
(43.24%) of guidelines did not. 
 
 
 
Direction on where to place data sharing 
statement or data citation 
No. of 
Guidelines 
In-text 2 
In-text, in Methods specifically 2 
Data Accessibility section 4 
Bibliography 1 
Above Bibliography 2 
After Supporting Information 1 
Data Accessibility section AND in 
Bibliography 1 
In-text AND in Bibliography 1 
In-text AND at end of Bibliography 3 
In-text AND above Bibliography 1 
In-text OR in Bibliography 1 
In-text OR at end of Bibliography 2 
Total: 21 
 
Fig 7: Summary of where ‘author guidelines’ recommend citations to shared data are to 
be placed. 
 
Yes 
56.76% 
No 
43.24% 
Did author guidelines (n=37) provide 
instruction on where to cite shared data? 
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Of the 21 journals that provided instruction on where to place references to shared 
data, only 3 journals recommended or required that these citations be placed in the 
bibliography. 1 other journal suggested that authors include a reference to shared data 
either in-text or in the bibliography. 3 journals did indicate that a reference to shared data 
should be included at the end of the bibliography, and 2 more stated that a reference to 
shared data should be in-text or at the end of the bibliography. 5 journals indicated that 
authors should cite shared data in a dedicated data accessibility section, yet the most 
commonly mentioned place to cite shared data was in-text. 9 of the 'author guidelines' 
indicated that shared data should be referenced in the text of the article, and 3 other 
journals indicated that shared data should be referenced either in-text or in the 
bibliography (n=1), or at the end of the bibliography (n=2).  
5.5. Study Limitations 
 
This study was an analysis of data citation in articles associated with data in one 
repository, and results may not be indicative of current practice in all disciplines. Data 
sharing articles associated with data deposited in other repositories should be analyzed to 
further determine the current state of data citation for shared data. In addition, only one 
researcher analyzed the data sharing articles and the 'author guidelines' provided by 
journals. Recording the descriptive metadata elements and the placement of the data 
citation within data sharing articles was relatively straightforward, however, the analysis 
of 'author guidelines' would especially have benefited if another researcher had been 
available to analyze these instructions. In addition, the analysis of 'author guidelines' 
gives only a current view of how journals direct authors to cite shared data. Very few of 
the guidelines indicate the date on which they were last updated, and so I am unable to 
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draw any conclusion about whether the data cited in the sample articles was related to the 
direction that journal 'author guidelines' provide on how to cite shared data.  Results may 
also be skewed as a large portion of the sample is represented by relatively few journals. 
This is due to the fact that the data associated with publications in these journals makes 
up a larger percentage of the data that has been deposited in Dryad. For those journals 
with a very small number of articles in the sample, it is hard to know if this citation (or 
lack of citation) represents current practice in manuscripts published by that journal, or 
whether it is only an indication of the way that one author cited his or her data. Despite 
these limitations, the research presented in this paper does give an overview of the 
current state of data citation for shared data, and the study contributes a methodology for 
further study of this topic. 
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6. Discussion 
Data citation practices are evolving, and although the Dryad repository does not 
recommend any specific location to cite shared data, the repository does provide 
examples of how to structure both an in-text citation and a citation in the bibliography 
(Dryad, 2013a). Citing shared data in the bibliography would simplify data citation in the 
sense that a reference to shared data and a reference to data that was reused would be 
formed in a similar fashion (i.e. similar descriptive elements, similar placement) 
(Piwowar, 2011, May 5; Ball & Duke, 2012). Placing all data citations in the 
bibliography also increases the chances that the citations will be indexed (Ball & Duke, 
2012; Piwowar, 2011, May 5; Seeber, 2008), that they may be used to assess impact of 
the data (citation tracking) (Edmunds, 2012; Kotarski et al., 2012), that they may be used 
to link scholarly content (Mooney, 2011), and that they will be visible even to those users 
that do not have full text access to the journal (Ball & Duke, 2012).  
 Yet, only 28 (8.28%) of the articles in this sample cited the shared data in the 
bibliography, and of these, only 11 of the articles (3.25% of the sample) formatted the 
reference as a formal data citation. Additionally, only 4 (10.81%) of the journals in the 
sample (n=37) suggest that authors cite shared data in the bibliography, although another 
5 journals do suggest that authors cite shared data at the end of the bibliography. 
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It may be unfamiliar for an author to cite his or her own shared data in the bibliography. 
Nevertheless, other studies and data that have informed that author's research, which may 
also include the author's own pervious work, are cited in the bibliography. Perhaps shared 
data, which forms the major basis of the research article and from which the results and 
conclusion are drawn, should also be cited in the bibliography?  
Current consensus seems to indicate that citations to data used in secondary 
analysis should be placed in the article bibliography with other works cited; however, it is 
unclear if this is the best place for an author to cite their own shared data. Piwowar (2011, 
May 5) presents many reasons to consider placing citations to shared data someplace 
other than the bibliography, including journal limits on the number of allowed citations, 
and complications in discerning between shared data and data that was reused.  The 
methods section (Dryad, 2013a), and a dedicated data availability section (Ball & Duke, 
2012; Dryad, 2013a) are both mentioned as appropriate places to cite shared data. In this 
study, the majority of citations to shared data were included in a dedicated "data 
availability" section (n=133, 39.35% of sample). The next most common place for a data 
citation was in-text; however, only 49 of these citations (14.5% of the sample) were 
included in the methods section.  
Most of the articles that did include a data citation for shared data used a 
combination of the DOI and the repository name (n=246, 72.78% of sample). These 
results are more positive than those collected by Mooney & Newton (2012) who report 
on citations to data used in secondary analysis. The authors found that title was the most 
frequently used element in a data citation, and that none of the articles in the sample (n 
=65) included a persistent identifier. (Mooney & Newton, 2012). While repository name 
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and DOI are likely the most important elements necessary for data location, other 
descriptive elements may also be important. Data may not be published in the same year 
as the article, and the dataset creators may not be identical to the authors of the data 
sharing article. If a DOI is entered incorrectly, or not used as an actionable identifier, the 
chances of easily accessing the shared data are limited.  
Although Dryad requests that authors include a data package DOI in the data 
sharing article and link the publication to the associated data package in the repository, 
there is not 100% compliance. Journals may have to adopt clearer policies on data 
citation and provide guidance to authors on how and where to cite shared data. Although 
83.78% (n=31) of journals request or require that authors reference shared data, only 
64.86% (n=24) provide guidance on how to structure such a reference, and only slightly 
more than half (n=21, 56.76%) provide instruction on where to cite shared data. These 21 
journals suggest 12 different places (or combinations of places) that a reference to shared 
data should be placed. Journals cannot be expected to structure publications identically, 
yet it may benefit authors and readers to have more consistent practice in data citation. 
And research has shown that strong, prescriptive journal requirements garner the most 
compliance (Vines et al., 2013).  
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7. Conclusion 
This study presents the results of a content analysis to examine if and how authors 
cite shared data, as well as to examine if journals provide authors with instruction on how 
to cite shared data in the 'author guidelines'.  A sample of 338 data sharing articles that 
are associated with data deposited in Dryad repository were analyzed to determine what 
the current state of practice is. The 'author guidelines' from the 37 journals in which these 
data sharing articles were published were also analyzed to determine if authors that are 
currently publishing in these journals are instructed how to cite shared data. Key findings 
of this research are as follows: 
 Most authors do provide some form of citation that would direct a reader to 
the shared data. Approximately 77% (n=261) of data sharing articles cited the 
shared data that underlies the publication.  
 The citation for shared data was most commonly structured as a combination 
of the repository name and DOI (n=246, 72.78%), and it was most commonly 
located in a dedicated data availability section (n=133, 39.35%). Authors 
rarely placed citations for shared data in the bibliography of the data sharing 
article (n=28, 8.28%), and even more rarely structured these references as full, 
formal citations (n=11, 3.25%).  
 Most journals did recommend or require that authors reference their shared 
data (n=31, 83.78%), and 24 (64.86%) journals provided instruction on how to 
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structure such a data citation. Roughly half of journals provided suggestion on 
where in the article the author should place the citation for shared data (n=21, 
56.76%).   
Data sharing mandates are increasing and data citation is one method to help ensure 
that the benefits of data sharing are realized. Data citation provides attribution to data 
creators and data managers, it may allow the impact of research to be tracked, and it can 
make readers aware of the existence and location of a shared data set.  Although there are 
complexities in data citation, and standards and best practices are still under 
development, it is important that authors cite data now, both the primary data that 
underlies an article and any data used for secondary analysis. Citing data now, even if 
practices change in the future, will help develop a culture of data citation within scientific 
communities.  
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8. Key Terms 
The following terms are used throughout the paper. Where concepts have been 
referred to in varying ways in the literature, I have included the information that I used to 
devise a definition. 
8.1. Data Citation 
 
In this paper, the term data citation will be used to denote any reference to the shared 
data that is associated with a data sharing article. I will use the term data citation even 
when the reference to shared data is not a full, formal citation in the bibliography.  
The Committee on Data for Science and Technology - International Council for 
Scientific and Technical Information (CODATA-ICSTI) (2013) states that a data citation 
is "a reference to data for the purpose of credit attribution and facilitation of access to the 
data" (p. 6). The Committee also states that "in bibliometrics parlance, references are 
made and citations are received" and that "a citation is the performative act linking two 
entities, which can be expressed as an RDF triple: _:EntityA cito:cites _:EntityB." 
(CODATA-ICSTI, 2013, p. 8) 
Elsewhere, the Committee emphasizes the structured nature of citations: "In 
traditional print publishing, a 'bibliographic citation' refers to a formal structured 
reference to another scholarly published or unpublished work" (p. 12). A similar 
definition is presented by Mooney (2011), who states that "beyond the mere mention of 
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the dataset name used in a secondary analysis article, a citation must contain the 
information necessary to easily find and retrieve the dataset and appear as supplemental 
documentation outside of the main body of the text" (p. 102).  
This study is an analysis of data sharing articles associated with datasets deposited in 
Dryad to determine if and how authors cite their own shared, archived datasets. As there 
is little empirical evidence to quantify how authors cite shared data, I would like to note 
any reference to the data. Although the data citation may not be formal or structured, it is 
still an effort to provide a reference and link to the shared data, a separate scholarly work. 
In the study results, I will make a distinction between those articles that include a full, 
formal citation to direct readers to the underlying, shared data, and those articles that 
include only a partial citation. 
8.2. Data Package 
 
The Dryad Repository defines a data package as "the entire set of data files 
associated with one publication plus the metadata describing the combined set" (Dryad, 
2013a). Each data package in Dryad is assigned a unique digital object identifier (DOI), 
and each data set within the data package has its own unique DOI, formed with the data 
package DOI as the base (Dryad, 2013a) 
8.3. Data Sharing 
 
Borgman (2012) defines data sharing as "the release of research data for use by 
others. Release may take many forms, from private exchange upon request to deposit in a 
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public data collection. Posting datasets on a public website or providing them to a journal 
as supplementary materials also qualifies as sharing" (p. 1060) 
8.4. Data Sharing Article 
 
I will use the term data sharing article to refer to a published manuscript that reports 
on the original data collection activity of an author.  
Mooney (2011) distinguishes between 1) "empirical research articles published in the 
scholarly journal literature based on secondary analysis of datasets" and 2) articles that 
are "based on the original data collection activity of the author" (p. 102). Sieber and 
Trumbo (1995) state that empirical articles may be "based on original data, on data 
generated by another, or on a combination of the two" (p. 19). A data sharing article, as I 
refer to it, may also be thought of as a "data collection article", which is a term used by 
Piwowar (2011, May 5). It is a published manuscript in which an author reports on the 
results or analysis of a newly generated dataset.  
8.5. Data Sharing Statement 
 
A data sharing statement is a statement within a data sharing article that alerts a 
reader that the data associated with the article has been archived, or will be otherwise 
made available by the author. A data sharing statement is a method of referencing the 
shared data, and so for the purposes of this study, a data sharing statement will be 
counted as a type of data citation. Piwowar (2011, August 17) notes that this type of 
reference to the data is "often handled by a sentence like 'The data behind this study are 
available at...', though it could/should instead be handled through a formal data citation". 
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Appendix A 
This appendix contains a list of journals that were integrated with the Dryad 
Repository on or before February 6, 2013. It also includes those journals that were either 
members of Dryad, or published by a member publisher. For each journal, the number of 
data packages that were deposited in the Dryad Repository between May 31, 2011 and 
February 6, 2013 (d) is indicated, and that number is calculated as a percentage of the 
total number of articles in the set (d = x% of 1731). For each journal, the number of data 
packages that were randomly chosen to be included in the study sample (s) is also 
indicated, and that number is calculated as a percentage of the total number of articles in 
the sample (s = x% of 346). 
Journal (integrated, 
member, or published by 
a member publisher) 
Data packages 
deposited after 
May 31, 2011  
As % of 
total data 
packages 
(n=1731) 
Data 
packages in 
sample 
As % of 
sample 
(n=346) 
Aging Cell 1 0.057770075 0 0 
Annals of Botany 3 0.173310225 0 0 
Behavioral Ecology 1 0.057770075 0 0 
Bioinformatics 1 0.057770075 0 0 
Biological Journal of the 
Linnean Society 
30 1.733102253 8 2.312138728 
Biotropica 2 0.11554015 1 0.289017341 
BMC Biology 3 0.173310225 0 0 
BMC Ecology 1 0.057770075 0 0 
BMC Evolutionary 
Biology 
6 0.346620451 3 0.867052023 
BMC Genetics 1 0.057770075 0 0 
BMC Genomics 3 0.173310225 0 0 
BMC Plant Biology 2 0.11554015 1 0.289017341 
BMC Research Notes 3 0.173310225 0 0 
BMJ Open 26 1.502021953 6 1.734104046 
Botanical Journal of the 
Linnean Society 
2 0.11554015 0 0 
Cladistics 1 0.057770075 0 0 
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Journal (integrated, 
member, or published by 
a member publisher) 
Data packages 
deposited after 
May 31, 2011  
As % of 
total data 
packages 
(n=1731) 
Data 
packages in 
sample 
As % of 
sample 
(n=346) 
Comparative 
Cytogenetics 
2 0.11554015 1 0.289017341 
Conservation Letters 1 0.057770075 0 0 
Database: The Journal of 
Biological Databases and 
Curation 
1 0.057770075 0 0 
Deutsche 
Entomologische 
Zeitschrift 
1 0.057770075 0 0 
Ecological Entomology 1 0.057770075 1 0.289017341 
Ecological Monographs 17 0.982091277 5 1.445086705 
Ecology and Evolution 8 0.462160601 2 0.578034682 
Ecology Letters 3 0.173310225 0 0 
eLife 3 0.173310225 1 0.289017341 
Entomologia 
Experimentalis et 
Applicata 
1 0.057770075 0 0 
Environmental 
Microbiology 
2 0.11554015 1 0.289017341 
Ethology 2 0.11554015 0 0 
Evolution & 
Development 
2 0.11554015 1 0.289017341 
Evolution 295 17.04217215 68 19.65317919 
Evolution, Medicine, and 
Public Health 
1 0.057770075 0 0 
Evolutionary 
Applications 
59 3.408434431 12 3.468208092 
FEMS Microbiology 
Ecology 
0 0 0 0 
Genesis 0 0 0 0 
Genome Biology and 
Evolution 
4 0.2310803 0 0 
Global Change Biology 1 0.057770075 0 0 
Heredity 102 5.89254766 16 4.624277457 
ICES Journal of Marine 
Science 
1 0.057770075 1 0.289017341 
Insect Conservation and 
Diversity 
1 0.057770075 0 0 
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Journal (integrated, 
member, or published by 
a member publisher) 
Data packages 
deposited after 
May 31, 2011  
As % of 
total data 
packages 
(n=1731) 
Data 
packages in 
sample 
As % of 
sample 
(n=346) 
Integrative and 
Comparative Biology 
0 0 0 0 
Journal of Anatomy 0 0 0 0 
Journal of Animal 
Ecology 
1 0.057770075 1 0.289017341 
Journal of Applied 
Ichthyology 
0 0 0 0 
Journal of Avian Biology 2 0.11554015 1 0.289017341 
Journal of Biogeography 6 0.346620451 1 0.289017341 
Journal of Ecology 1 0.057770075 0 0 
Journal of Evolutionary 
Biology 
173 9.994222992 29 8.38150289 
Journal of Fish and 
Wildlife Management 
7 0.404390526 1 0.289017341 
Journal of Fish Biology 0 0 0 0 
Journal of Heredity 31 1.790872328 6 1.734104046 
Journal of Morphology 1 0.057770075 0 0 
Journal of Paleontology 10 0.577700751 3 0.867052023 
Journal of Vegetation 
Science 
1 0.057770075 0 0 
Lethaia 1 0.057770075 0 0 
Methods in Ecology and 
Evolution 
1 0.057770075 1 0.289017341 
Molecular Biology and 
Evolution 
9 0.519930676 1 0.289017341 
Molecular Ecology 
Resources 
54 3.119584055 12 3.468208092 
Molecular Ecology 443 25.59214327 84 24.27745665 
Molecular Microbiology 1 0.057770075 0 0 
Molecular Phylogenetics 
and Evolution 
16 0.924321202 2 0.578034682 
MycoKeys 1 0.057770075 1 0.289017341 
NeoBiota 2 0.11554015 0 0 
New Phytologist 3 0.173310225 2 0.578034682 
Oikos 3 0.173310225 2 0.578034682 
Palaeontology 1 0.057770075 0 0 
Paleobiology 41 2.368573079 5 1.445086705 
Physiologia Plantarum 1 0.057770075 0 0 
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Journal (integrated, 
member, or published by 
a member publisher) 
Data packages 
deposited after 
May 31, 2011  
As % of 
total data 
packages 
(n=1731) 
Data 
packages in 
sample 
As % of 
sample 
(n=346) 
PhytoKeys 1 0.057770075 0 0 
PLoS Biology 3 0.173310225 0 0 
PLoS Computational 
Biology 
4 0.2310803 1 0.289017341 
PLoS Currents: Tree of 
Life 
0 0 0 0 
PLoS Genetics 5 0.288850376 1 0.289017341 
PLoS ONE 52 3.004043905 12 3.468208092 
PLoS Pathogens 1 0.057770075 0 0 
Science 23 1.328711727 6 1.734104046 
Systematic Biology 62 3.581744656 11 3.179190751 
Systematic Entomology 3 0.173310225 1 0.289017341 
The American Naturalist 151 8.72328134 28 8.092485549 
Wildlife Society Bulletin 1 0.057770075 0 0 
ZooKeys 19 1.097631427 5 1.445086705 
Zoological Journal of the 
Linnean Society 
2 0.11554015 1 0.289017341 
     
Total: 1731 100 346 100 
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Appendix B 
This appendix defines the categories that were used to denote the placement of a 
data citation in the publication.  
Code Description of Data Citation Placement 
H 
The citation is in the article header (i.e. near the title, author, abstract, 
keywords -- before the body of the text) 
I 
The citation is in-text (i.e. in results, materials and methods, discussion, 
acknowledgements, etc.) 
m In-text, in Materials and Methods 
r In-text, in Results 
d In-text, in Discussion 
a In-text, in Acknowledgments 
f In-text, in Footnotes 
o 
In-text, Other (i.e. "Model" section, "Statistical Performance", "Resources", 
image caption, "Appendix") 
M 
Multiple (this code is added if there are multiple citations in an article. It 
will be associated with one or more codes that indicate where those 
citations are located) 
N No citation or reference to the underlying data is included  
O 
The citation is included in a dedicated data section (i.e. Archived Data, Data 
Accessibility) 
R The citation is included in the References or Bibliography 
n 
The citation is included in the References, but it is not formatted in the 
same style as the other citations -- i.e. likely it is a free text data sharing 
statement or acknowledgment at the end of the References 
S 
The citation is included in Supporting Information or Supplemental 
Materials section. This is somewhat between in-text and a dedicated data 
section, as there is often other information about appendices, etc. included 
in this section 
n/a 
No citation as data was deposited retrospectively (i.e. a number of years 
after the data sharing article was published), or the data sharing article 
associated with the data had not yet been published 
C 
The citation associated with the article is in the form of Editorial Comments 
added to the article after publication 
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Appendix C 
This appendix contains a list of the journals that were included in the author 
guidelines content analysis. The publisher of each journal and the date that the journal 
completed integration of its submission process with Dryad is listed (Dryad, 2013).  
Journal Name Publisher 
Integrated with 
Dryad 
Biological Journal of the 
Linnean Society 
Wiley-Blackwell Publishing 2010-11-21 
BMC Evolutionary Biology BioMed Central n/a 
BMJ Open BMJ Publishing Group 2011-05-16 
Comparative Cytogenetics PenSoft Publishers 2011-10-10 
Ecological Entomology Wiley-Blackwell Publishing n/a 
Ecological Monographs Ecological Society of 
America 
2011-07-29 
Ecology and Evolution John Wiley & Sons n/a 
eLife eLife Sciences Publications 2012-10-08 
Environmental 
Microbiology 
Wiley-Blackwell Publishing n/a 
Evolution Wiley-Blackwell Publishing 2010-05-04 
Evolutionary Applications Wiley-Blackwell Publishing 2011-03-01 
Heredity Nature Publishing Group 2011-06-22 
ICES Journal of Marine 
Science 
Oxford University Press n/a 
Journal of Animal Ecology Wiley-Blackwell Publishing 
(OR BES?) 
2013-01-08 
Journal of Avian Biology Wiley-Blackwell Publishing n/a 
Journal of Biogeography Wiley-Blackwell Publishing n/a 
Journal of Evolutionary 
Biology 
Wiley-Blackwell Publishing 2010-07-12 
Journal of Fish and 
Wildlife Management 
U.S. Department of the 
Interior * Fish and Wildlife 
Service 
2012-02-02 
Journal of Heredity Oxford University Press 2010-02-24 
Journal of Paleontology Paleontological Society 2012-03-06 
Methods in Ecology and 
Evolution 
Wiley-Blackwell Publishing 
(OR BES?) 
2013-03-07 
Molecular Biology and 
Evolution 
Oxford University Press n/a 
Molecular Ecology Wiley-Blackwell Publishing 2010-11-15 
 53 
Journal Name Publisher 
Integrated with 
Dryad 
Resources 
Molecular Ecology Wiley-Blackwell Publishing 2009-11-29 
Molecular Phylogenetics 
and Evolution 
Academic Press - Elsevier 
Science & Technology  
n/a 
MycoKeys PenSoft Publishers 2011-10-10 
New Phytologist Wiley-Blackwell Publishing n/a 
Oikos Wiley-Blackwell Publishing n/a 
Paleobiology Paleontological Society 2011-10-13 
PLoS Computational 
Biology 
 Public Library of Science n/a 
PLoS Genetics  Public Library of Science 2013-04-12 
PLoS ONE  Public Library of Science n/a 
Science American Association for the 
Advancement of Science 
n/a 
Systematic Biology Oxford University Press 2011-06-22 
Systematic Entomology Wiley-Blackwell Publishing n/a 
The American Naturalist University of Chicago Press 2009-08-26 
ZooKeys PenSoft Publishers 2011-10-10 
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